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THE EFFECT OF HABITAT DIFFERENCES ON THE REPRODUCTIVE SUCCESS OF BLUEBIRDS (SIALIA SIALIS)
Katelin P. Zaluski: Advised by Robert A. Mauck and E. Raymond Heithaus, Kenyon College, Department of Biology
INTRODUCTION:
•Habitat choice of animals in space and time should reflect the distribution of some necessary resource.  
When resources are not uniformly distributed, the ideal free distribution (IFD) can be used to predict how           
individuals should distribute themselves across a landscape.  In general, the model predicts that 
individuals will inhabit an area in an arrangement proportional to the amount of resources available 
(Dugatkin 2004).
•Box-nesting birds should occupy available nesting habitat according to local habitat quality.  For eastern 
bluebirds (Sialis sialis) in Knox County, it has been shown that reproductive success varies with local 
habitat selection (J. Devine, Kenyon Summer Science 2003). Specifically, Devine found that birds nesting 
in boxes located near agricultural areas produced larger and more offspring than did birds nesting in non-
agricultural areas. 
•Bluebirds are cavity nesters that typically prefer habitats adjacent to short, herbaceous vegetation and 
away from shrubs, saplings, and trees as well as areas with low perches.  Such areas have been shown 
to aid bluebird foraging behavior (Willner et al. 1983) (Gotway and Plissner 1998).
•Currently, populations of bluebirds are in decline due to the loss of such specific habitat (Willner et al. 
1983).
•The Brown Family Environmental Center (BFEC) at Kenyon College has created a bluebird trail, or a 
series of nest boxes made to mimic the natural cavity that a bluebird uses to nest, and is currently home 
to several breeding pairs of bluebirds.
•As part of a long-term study of local avian breeding biology and an attempt to reverse population 
declines, the bluebird population is monitored.
•I tested the effect of habitat differences on the reproductive success of bluebirds.  Such data will allow us 
to use predictions from IFD to expand the BFEC bluebird population in such a way as to maximize box 
occupancy and bluebird reproductive success.
METHODS:
•I performed the study at the Brown Family Environmental Center (BFEC) in Gambier, OH, 43022, during 
the months of May, June, and July, 2004.
•All of the twenty two nearly identical nest boxes on the BFEC property were monitored daily for nesting 
species and number of eggs produced, number of eggs hatched, number of hatchlings, and stage of 
hatchling development (number days old) was recorded.
•Adult bluebirds nesting in any of the boxes were captured, sexed, weighed, measured, and fitted with a 
USFWS band on the right leg to uniquely identify each bird.
•Measurements include tarsus length (0.1 mm) and wing length (1.0 mm).
•Females were captured either while incubating eggs or after entering the nest box with food for 
hatchlings.  Males were captured after entering the nest box with food.
•Hatchlings were measured on the twelfth day after hatching – all hatchlings were subjected to the same 
treatment / measurements as the adults.
•The number of hatchlings as well as the sexes of the hatchlings in each nest was recorded.  
•Hatchling sex was determined by examining the intensity of color in the wing feathers and tail feathers. 
Males are brighter with more blue coloration than females (Gotway, 1998).
•I used the previous classifications of agricultural versus non-agricultural nest boxes; a box was 
agricultural if it was within 15 meters of an agricultural field – boxes in any other circumstance were non-
agricultural (Devine 2003).
•I also created several new classifications based on Geographical Information System (GIS) data for the 
BFEC:
•prairie boxes are within a small mowed area surrounded by a large area of prairie.
•yard boxes were surrounded by a frequently mowed, domestic, grassy yard.
•sparse tree boxes were no more than 15 meters away from sparse, shrubby trees.
•road boxes were no more than 15 meters away from a road.
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RESULTS:
•70 total eggs were laid in 16 different nests – of these eggs 61 hatched and 49 of 
these hatchlings fledged. 
•There was no significant difference in hatchling weight for hatchlings raised in 
prairie boxes (p = 0.921)or sparse-tree boxes (p = 0.101).
•There was no significant difference between habitat in measure of wing length or 
tarsus length of the hatchlings.
DISCUSSION:
•Reproductive success based on hatchling weight was independent of proximity to agricultural land plots, 
counter to the conclusions of the previous year.
•Reproductive success based on hatchling weight was impacted negatively by the presence of a nearby road 
and impacted positively by the presence of a domestic, grassy yard.
•Proximity to domestic yard habitats may lead to greater hatchling weight in 2004 due to high visibility across a 
relatively large expanse of land 
•Low, frequently mowed grasses provide open areas where insects, a common food source for bluebirds in 
the early summer are easily spotted (Gotway and Plissner 1998).
•Adults nesting in yard boxes may spend less time searching for insects and more time gathering, carrying, 
and eating.
•High visibility may also be important in spotting potential predators.
•Proximity to road habitats may lead to lowered hatchling weight in 2004 because the road itself decreases 
potential foraging land and increases the distance to forgeable land.
•Birds nesting near roads may have been disrupted by car activity.
•Weather patterns may influence habitats which in turn influence reproductive success.
•All of the habitat choices available at the BFEC may be reasonably good and therefore no certain habitat can 
be classified as higher quality 
•It is important to continue the bluebird study because only a long term monitoring will reveal the actual 
patterns of avian breeding ecology at the BFEC
•In the future, metabolic studies of birds in various habitats could show the stress on the parents while raising 
offspring in the different areas. However, studies less intrusive and traumatic to the birds might include more 
careful observation of weather patterns and the effects of such patterns on reproductive success (Devine 
2003).
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ABSTRACT:
As part of a long-term study of local avian breeding biology and an attempt to reverse population declines, 
the breeding bluebird population at the Brown Family Environmental Center is monitored.  The nest boxes 
along a bluebird trail were classified into various categories including agricultural, prairie, sparse tree, 
yard, and road based on the proximity of certain major features.  The reproductive success based on 
fledgling weight, wing length, and tarsus length as well as number of eggs produced and number of eggs 
hatched was determined.  Contrary to the results from a similar study in 2003, nest boxes classified as 
agricultural did not produce a higher rate of reproductive success based on fledgling weight.  Rather, nest 
boxes classified as yard and non-road produced the highest rate of reproductive success based on 
fledgling weight.
Table 1. Total number of boxes, eggs, hatchlings, hatchlings fledged, and mean 
weight ± standard deviation of the hatchlings that fledged according to habitat 
type.
A 14-day old male bluebird 
hatchling
Adult male bluebird. Notice the bright blue 
wing coloration and reddish-brown breast.
Three 6-day old bluebird hatchlings.
Female adult bluebird on top of 
a nest box. Male adult bluebird 
about to enter the box.  Notice 
the sexual dimorphism in the 
bright coloration of the male 
and the USFWS bands on the 
right legs of both the male and 
female.
A typical Bluebird nest.
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Figure 1. Mean hatchling mass on day 12 in road and non-road 
habitats.  Road boxes are defined as nest boxes up to 15 
meters from a road. Error Bars are Standard Deviation, N(road) 
= 20, N(non-road) = 29, Two-Sample T-test, DF = 6, p = 0.074
Figure 2. Mean hatchling mass on day 12 in short-grassed 
yard habitats and non-yard habitats.  Yard boxes are defined 
as nest boxes surrounded by frequently mowed short 
grasses.  Error Bars are Standard Deviation, N(yard) = 19, 
N(non-yard) = 30, Two-Sample T-test, DF = 6, p = 0.033
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Figure 3. Mean hatchling mass on day 12 in agricultural 
habitats and non-agricultural habitats.  Agricultural boxes are 
defined as nest boxes up to 15 meters  from an agricultural 
field.  Error Bars are Standard Deviation, N(agricultural) = 32, 
N(non-agricultural) = 17, Two-Sample T-test, DF = 2, p = 
0.546
Figure 4.  Mean hatchling mass in agricultural and non-
agricultural habitats. Agricultural boxes defined as nest boxes 
up to 15 meters  from an agricultural field.  Error Bars are 
Standard Deviation, p = 0.022  [modified and reproduced  with 
permission of Julie Devine, Kenyon College Summer Science 
2003] 
habitat type # total 
boxes
# total 
eggs
# total 
hatchlings
# hatchlings 
fledged
mean weight ± St. 
Dev.
agricultural 12 46 35 32 26.37 grams ± 1.35 
non-agricultural 10 24 22 17 27.35 grams ± 2.15 
road 8 29 23 20 25.76 grams ±
0.998 
non-road 14 41 34 29 26.35 grams ± 1.56 
yard 8 24 19 19 27.89 grams ± 1.02 
non-yard 14 46 38 30 25.74 grams ± 1.32 
